A wide range of environmental stimuli including heat, oxygen deprivation, teratogens, heavy metals, ethyl alcohol, amino acid analogues etc., is known t o induce the synthesis of a family of stress proteins in prokaryotic and eukaryotic cells (Ashbumer & Bonner, 1979). The functions of these inducible stress proteins are poorly understood. Schlesinger ef al. (1982) have hypothesized that the induction of these proteins could defend the cell exposed t o an environmental insult from further damage by modifying the nuclear and the cytoplasmic cytoskeleton so t o protect the metabolic apparatus from the stimulus persistance and t o adapt consequently. In addition, the process of cell adaptation t o adverse environmental factors is known t o involve the cell's ability to modify the chemical complexion of the membrane and to alter the activity of membrane-associated enzymes including transport processes (Quinn, 1983).
Stress proteins are induced by hyperosmolarity in chick embryo fibroblasts
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A wide range of environmental stimuli including heat, oxygen deprivation, teratogens, heavy metals, ethyl alcohol, amino acid analogues etc., is known t o induce the synthesis of a family of stress proteins in prokaryotic and eukaryotic cells (Ashbumer & Bonner, 1979) . The functions of these inducible stress proteins are poorly understood. Schlesinger ef al. (1982) have hypothesized that the induction of these proteins could defend the cell exposed t o an environmental insult from further damage by modifying the nuclear and the cytoplasmic cytoskeleton so t o protect the metabolic apparatus from the stimulus persistance and t o adapt consequently. In addition, the process of cell adaptation t o adverse environmental factors is known t o involve the cell's ability to modify the chemical complexion of the membrane and to alter the activity of membrane-associated enzymes including transport processes (Quinn, 1983) .
We have recently shown that the exposure of chick embryo fibroblasts t o a hyperosmolar medium results in an increase of amino acid-transport activity. This change appears t o be restricted t o the A system of mediation for neutral amino acids, to be dependent on both active transcrip tion and translation, and t o require a continuous exposure of the cells t o the hyperosmolar stimulus (Tramacere et al., 1984a,h) .
I n pursuing a correlation between the probable increase in the number of transport molecules and the alteration of gene expression in cells exposed t o a hyperosmolar environment, we studied the pattern of polypeptides synthesized during the adaptation process t o a hyperosmolar stress.
Secondary cultures of chick embryo fibroblasts were exposed t o 0.5 OSM in complete culture medium. Labelling was performed between 0.5 and 3 or 18.5 and 21 h of the hyperosmolar treatment. Cells were then solubilized in SDS/sariiple buffer and the labelled proteins were separated on 10% (w/v) SDS/polyacrylamide slab gel (Laemmli, 1970) and detected by fluorography as described by Bonner & Laskey (1 974).
The effect of cell exposure for 3 or 21 h t o a 0.5 OSM medium on the pattern of protein synthesis was examined. When the pattern of polypeptides synthesized during the treatment was compared with those synthesized by untreated cells, the synthesis of certain proteins appeared reduced whereas for others there was a clear enhancement.
As shown in Fig. 1 , after 3 h of hyperosmolar treatment four proteins with apparent M , of 76 000, 59 000, 5 1 000 and 38000 were synthesized in smaller amounts than in control cells, meanwhile others (Mr 63 000 and 36000) were synthesized in greater amounts. When cells were labelled between 18.5 and 21 h ofhyperosmolar treatment, the synthesis of those polypeptides that at 3 h of hyperosmolar exposure appeared reduced or increased, returned Abbreviation uscd: SDS, sodium dodccyl sulphate. t o control values. Moreover, the synthesis of M, 57 000 polypeptide was markedly increased. These preliminary data suggest that the expression of some specific proteins changes at specific times during the cell adaptation t o hyperosmolarity. At early times there is a change in the Vol. 13 BIOCHEMICAL SOCIETY TRANSACTIONS synthesis of several polypeptides, whereas at later times the protein pattern appears to be similar to control.
Our unpublished observations on the behaviour of such parameters as polyribosome profile, cation content and amino acid transport have shown a strong perturbation of these parameters in the first few hours of hyperosmolar treatment followed by a slow but persistent return to the values of the control. These results are an indication of the capacity of the cells to cope with an osmotically altered environment and are compatible with the above described modulation of protein synthesis. Of course, the possibility that the change in the expression of specific proteins might be referred to the alteration of some functions in hyperosmolarity-treated cells deserves further study. (Boezi, 1979) or (11) (Oberg, 1983) , both compounds inhibiting the DNA polymerases induced by these viruses.
In addition, ( I ) , (11) The metal chelating properties of inorganic pyrophosphate are affected if oxygen atoms are replaced by sulphur. Oxygen is a 'hard' centre of the Pearson Hard and Soft Acid and Base Scale while sulphur is a 'soft' centre (Pearson, 1968) . Thus, thiopyrophosphates might be expected to bind to Zn2+ ions in a manner different to that observed with pyrophosphate. We have shown by 31P n.m.r. that bisthiopyrophosphate (VI) appears to bind to ZnZ+ through sulphur while it binds to Mg2+ through oxygen (Hutchinson et al., 1985) . Mono (V) and bis-thiopyrophosphate (VI) form strong complexes with Zn2+ ions under physiological conditions. They are as good inhibitors of the RNA transcriptase activity of influenzavirus A as compounds (I)- (IV) and are better inhibitors of the transcriptase than inorganic pyrophosphate. Monoand bis-thiopyrophosphate inhibit the replication of influenza virus A in MDCK cells and do not appear to be cytotoxic to these cells after 3 days at concentrations which cause marked inhibition of virus replication.
Lipid-soluble pyrophosphate analogues should be taken up by cells more readily than highly polar compounds, e.g. (1)-(111) .
The presence of an electron-withdrawing group on the bridge carbon atom of methylene bisphosphonates is necessary if these bisphosphonates are to be good inhibitors of the RNA transcriptase of influenza virus A (Cload & Hutchinson, 1983) . We have developed a method for the synthesis of C-alkylated monochlorobisphosphonates (VII) in high yield:
The key steps in our synthetic route are the use of thallium(1) ethoxide as base to form the anion from a tetra-alkyl ester of monochloromethylene bisphosphonate followed by reaction with an alkyl iodide and deesterification with trimethylsilyl bromide (Hutchinson & Semple, 1985) . In this way (VII) can be prepared in over 80% yield overall. If the sodio-or lithio-salts of the monoanion of the tetra ester of monochloromethylene bisphosphonate are used in the alkylation step or if deesterification is carried out by hydrolysis with concentrated acid, marked reductions in the yield of (VII) occur. In preliminary experiments, we have shown that (VII, R = Me, n-Pr, n-Bu, n-Hex) are effective inhibitors of
